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(71) We, General Electric Company, 
a rporaiio; j i i n d e ,i'dnj u idei 
the laws of the State of New YorkfUnited 
States of America. resiJins at 1 River Rnnd 

5 Schenectady 12305, State of New York' 
United Slates of America, do hereby declare 
the invention, for which we pray that a 
patenl n \ be in nit I to u , d the method 
by which it is to be performed, to be particu- 

10 larly described in and by the following state- 
ment: — 

Tiiis invention relates to cured oxymethyl- 
ene polymers or copolymers, to heat-cur- 
able oxymethylene polymer or copolymer 
15 compositions for preparing said polvmeis 
or copolymers and to a process for produc- 
ing said cured polymers or copolymers: these, 
cured materials have improved resistance to 
mclttiow and decomposition bv electrical 
arcs. They are useful as electri 1 in sit ; i . 
and circuit breaker liners, for example. 

Linear oxymethylene polymers (polvform- 
aklehydes) and their copolymers are known 
in the art. These polymers have limited ap- 
23 phcabtlity because of their instability and 
other undesirable properties. These oxv- 
methylene polymers melt at lower tempera- 
tures and frequently depolymerize at elevated 
temperatures to yield volatile formaldehyde 
30 gases which are irritating to persons in "the 
vicinity. 

A number of ways for improving the pro- 
perties of oxymethylene polymers and co- 
polymers have been described in the litera- 

35 ture, for example, in United States Patent 
No. 2,768,994— Mac'Donald. The polymer 
treated by the method of this patent is. how- 
ever, soluble and fusible and for some pur- 
poses a product which is less thermoplastic, 

40 and more resistant to solvents is desired. 

Polyoxymethylenes have been improved 
by crosslinking in accordance with United 
States Patent 3,215,671— Melby, which is 
directed to preparing crosslinked polyoxy- 

45 methylenes by exposing, to ionizing radia- 
tion, a polyoxymethvJene having intima * 
mixed or dispersed therein from 0.5 to 20%, 
by weight, of selected polyunsaturated com- 
pounds. It is further stated that cro inl 
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m is (i el > v( b> q ing t ah ivi Lt 
light, a mixture of poivoxy methylene and 
i»l un aturatc i eorap mnd conta ii 
photoinitiator. It is further stated in" the 
Mdby patent that per !dc t italv is .ire not 
useful m dft ig < linking of n yoxy- 55 
methylenes. 

It has been discovered that when oxy- 
methylene polymers and copolymers are ad- 
mixed with triallylcyanurate and then dl- 
cumyl peroxide added, and the resultant mix- 60 
ture heat-cured, a crosslinked material re- 
sults which crosslinking would be entirely un- 
expected in view of the disclosure in the 
Mplby patent. 

The present invention thus provides a 65 
heat-curable composition comprising by 
weight, a mixture of an oxvim ifr kn- i oly- 
mer or copolymer, and, per 100 parts of 
polymer or copolymer, 1 to 50 parts tri- 
allylcyanurate and 0.5 to 10 parts dicumvl 70 
peroxide. 

1 he present invention also provides a pro- 
cess for producing a cured oxymeliivlcne 
polymer or copolymer, comprising heating a 
heat-curable composition according to the 75 

present invention to a temperature of 165° 

200* C. to decompose the dicumyl peroxide 
and cure the composition. 

The oxymethylene polymers suitable as 
starting materials in the process of this in- 80 
vention and which are mixed with triallyl- 
cyanurate and dicumyl peroxide are those 
having oxymethylene chains of at least 100 
oxymethylene units in length. All oxy- 
methylenes polymers of this length and over S5 
can be employed whether the chains are ter- 
minated by ester groups, methyl groups, or 
other -roups. Thus, there may be employed 
or-polyoxymethylenes, /3-poiyoxymethylenes, 
and the higher molecular weisht polyoxy- 90 
methylenes such as eu-polyoxy methylene as 
described by J. F. Walker (formaldehyde) 
second edition, Rheinbokl Publishing Cor- 
poration, 1953, pages 1—9. The produc- 
tion of the oxymethylene polymers employed 95 
in the Examples given hereinafter is des- 
cribed in United States Patent 3,215,671. 

The oxymethylene copolymers useful in 
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product ■ the arc resistant compositions of 
this im on are suitably those copolymers 
contain; poivoxvmethvlene croups joined 
hv alkvi oxide units and can contain from 
5 (XI to 15 mole of the alkvlene oxide units, 
i.e., they are formaldehyde-alkyiene oxide 
copolymers. These copolymers are prepared 
in accordance with the process of United 
States Patent 3,027,352. 

10 The amount of triallylcyanurate employed 
in the process of this invention is not nar- 
rowly critical and can range from I to 50 
(preferably 1 to 40) parts, by weight, per 
100 parts', by weisht, of the oxvmethylene 

15 polymer or copolymer. 

The amount of dicnniyl peroxide employed 
in the process of this invention is also not 
narrowly critical ami can range from 0.5 to 
10 parts, bv weight, of dieuniyi peroxide for 

20 eaeii 100 parts, by weight, of the oxvmethyl- 
ene poivmet or copolymer. 

The cared product of this invention may 
be produced in such a way that the oxy- 
methviene polvmer or copolymer is placed 

25 on a" roll mill' which is heated to 165 : 'C— 
175°C and the trialiyicyanurate added with 
milling until an intimatcc mixture is ob- 
tainecf; the mixture is then cooled to about 
130°C— 150 C C and the dicumyl peroxide 

30 added slowly while the mixture is milled to 
give an intimate mixture of the triallylcyan- 
urate, oxymethylene polymer or copolymer 
and the dicumyl peroxide, the mixture is 
then placed in a mold and heated at !<35 C C 

35 to 200°C for about 5 to 90 minutes, where- 
by the material becomes cured, i.e. cross- 
linked. 

As was indicated above, the temperature 
at which the process described in the pre- 

40 cedina parasraph is conducted must be con- 
trolled. The milling of the oxymethylene 
polymers or copolymers and the triallyl- 
cvanurate can be conducted at temperatures 
from I5!.TC to about 200°C. to ensure the 

45 intimate mixing of these materials. The tem- 
perature at which the dicumyl peroxide is 
added on the roll mill must be controlled so 
that there is no premature decomposition of 
the dicumyl peroxide with resulting cross- 

50 linking of the polymer on the roll mill. 
One can also employ in producing the 
compositions of this invention, various fillers 
such as glass flock, powdered glass, asbestos, 
and the" like. The amount of filler em- 

55 ployed in the compositions of this invention 
is not narrowly critical and can range from 
1 part (suitably 10 parts) filler per 100 
parts polymer to 100 parts filler, by weight, 
per 100 parts, by weight, of the oxymethyl- 

60 ene polymer or copolymer. 

The following Examples serve to further 
illustrate this invention. AH parts are, by 
weight unless otherwise expressly set forth. 
Example 1 

65 150 Parts of a copolymer of formaldehyde 



and ethylene oxide arid 50 parts of oxy- 
,0 1, nc h > n ' | ' » added t j a 

two-roll differential &r. >il mill and whi.h 
had been heated at*' 2 and the h< - 
poivmer and eopolyn mixed by mii ... 70 
Triallylcyanurate (40 parts) was then au-. -d 
an J the mixture continued to be milled until 
an intimate dispersion of the triallylcyanur- 
ate and the oxymethylene polymer;, were 
obtained. The mixture was then cooled on 75 
the roll mill to about 13(TC to 145'C and 
diemm! peroxide (1 parti was added with 
millin to rive an intimate mixture. The 
mixture was" then preheated and pressed at 
Ko'C for i 5 minute.-,, viclUimr a sheet hav- SO 
ing a tensile strength at 200 C of 7 pounds 
per square inch and an elongation of 103 
This crosslinked polymer, when heated to 
201TC, was rubbery. A sample of the mix- 
ture which did not contain dicumyl per- 85 
oxide nor triallylcyanurate melted when 
heated to 2.00 C and had no tensile strength 
at this temperature. 

Exam Pl.t: 2 

A copolymer of formaldehyde with ethyl- 90 
ene oxide Wended with 20 weight % of glass 
fibre was placed on a two-roil differential 
speed mill which was heated to 170°C and 
the mixture milled and triallylcyanurate (20 
parts) added with milling to give an intimate 95 
dispersion. 

The rolls were then cooled to about 140°C 
to 150 C C and 0.5 parts of dicumyl peroxide 
added with milling to yield an intimate dis- 
persion of the copolymer, triallylcyanurate, 100 
alass fibres, and dicumyl peroxide. This 
material was then heated at 165°C for 30 
minutes under 3000 psi gauge pressure to 
vield a crosslinked materia! having a thick- 
ness of 30 mils and a tensile strength of 25 105 
lbs. per square inch and an elongation of 
100%, both when measured at 200° C. 

A portion of the above mixture of copoly- 
mer and elass fibers which contained no 
triallylcyanurate nor dicumyl peroxide was 110 
treated in the same manner and when heated 
to 200°C, it melted and no tensile test could 
be conducted. This indicates that the ma- 
terial was not crosslinked. 

WHAT WE CLAIM IS : — _ 115 

1. A heat-curable composition compris- 
ing, by weight, a mixture of an oxymethyl- 
ene polymer or copolymer, and, per 100 
parts of" polvmer or coplymer, 1 to 50 parts 
triallylcyanurate and 0.5 to 30 parts dicumyl 120 
peroxide. 

2. A composition according to Claim 
1, wherein the composition additionally con- 
tains 1 to 100 parts of a filler per 100 parts 

of polvmer or copolymer. 125 

3. "A composition according to Claim 2, 
wherein the filler is glass fibre. 

4. A composition according to Claim 1 
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«ce u> Example 1 or 2 

5, A process for producing a cured oxy- 
1 < ' i I mer i r c< p« I nu Lomprisin* 

heating a heat-ciuaMe composition as 
claimed m rmv one of Claims 1 to 4 to a 
ti'nmenuure of 165°-20O"C. to decompose 
me dictimyl peroxide and cure the com- 
position. 

6. _ A process according to Claim 5 sub- 
stantial!, a herein til i ev; h reference 
to Example 1 or 2. 



7. A cured polymer or copolymer ob- 
tainea by the process as claimed in Claim 

5 or 6. 

8. An electrical insulator or circuit 
breaker liner constituted by a polymer or 
copolymer as claimed in Claim 7. 

For the Applicants: — 
G. H. MUNSTER&CO., 
Chartered Par; nt * cms 
t»tj ■ ! I ui fi ig 
56, Kingsway, London, WC2B 6EA 



from which copjes may be obtained. ' 



